We report the case of a 14-year-old girl who visited the emergency room because of suprapubic discomfort and sudden acute urinary retention. She did not have any significant medical and surgical history, and her neurological examinations were all normal. Urinary catheterization led to the passage of 500 mL urine. Abdominal ultrasonography showed a hematocolpos that was compressing the urinary bladder. Gynecologic history taking revealed that the patient has not had menarche yet. Therefore, a cruciate incision was performed and her urination became normal. As the surgical outcome after adequate hymenotomy for imperforate hymen is usually good, the diagnosis of imperforate hymen is important. However, this condition is easily missed in the clinic because the first physician visited by the patient rarely takes a detailed gynecologic history or performs appropriate physical examinations. Although rare, imperforate hymen should be considered as a cause of acute urinary retention in the adolescence period. If an adolescent girl presents with abdominal pain and voiding dysfunction, a detailed gynecologic history and appropriate physical examinations of the genital introitus should be performed.
Introduction
Imperforate hymen is the most common obstructive anomaly of the female genital tract. It is caused by the noncanalization of the vaginal plate during fetal development 1, 2) . The incidence of imperforate hymen is 1 in 1000-10,000 girls, about half of whom will experience urinary retention 3) . Imperforate hymen mostly occurs sporadically; however, there are several reports of familial cases 4) . It can be diagnosed incidentally during physical examination, or after an evaluation for primary amenorrhea or lower abdominal pain, or rarely, for urinary retention 1) . We report the case of a 14-year-old girl who visited the emergency room with sudden acute urinary retention. Hemato colpos was found on abdominal ultrasonography, which led to the diagnosis of imperforate hymen.
Case report
A 14-year-old girl visited the emergency room because of a sudden onset of acute urinary retention. She had visited a local clinic for lower abdominal pain, dysuria, frequency, and urgency before she presented to our hospital. She was prescribed oral antibiotics; however, they were not effective. There was no history of abnormal bowel habits. The character of lower abdominal pain was cramping. She did not have any significant medical or surgical history.
On physical examination by a pediatric resident, mild tenderness was noted in the suprapubic area. The neurological examinations were all normal.
The laboratory findings on her first day in our hospital were hemoglobin 12.9 g/dL, hematocrit 37.0%, white blood cell count 7,650/mm 3 , and platelet count 263,000/ mm 3 . Albumin level was 4.9 g/dL and the other liver function tests were normal. Blood urea nitrogen (BUN) was 9.5 mg/dL and creatinine was 0.73 mg/dL. Urinalysis showed a normal result and the urine pregnancy test was negative. Moreover, consultation to the department of urology was done and urinary catheterization was carried out, which led to the relief of her symptoms and the passage of 500 mL urine.
Abdominal ultrasonography showed a markedly distended vagina with hyperechoic f luid collection compressing the urinary bladder ( Fig. 1) , which suggested hematocolpos. Further gynecologic history taking revealed that the patient has not had menarche yet, and physical examination on the genital areas confirmed the diagnosis of imperforate hymen. There were no abnormal findings in other organs.
Therefore, according to the ultrasound findings, we consulted the department of gynecology, and hymenotomy by means of a cruciate incision with drainage of the hematocolpos was performed. The patient's postoperative course was good, and the urinary catheter was removed successfully. Her urination became normal, and no further urinary symptom developed.
Discussion
Imperforate hymen is a rare congenital anomaly of the female genital tract 1) . The hymen usually develops a small opening; however, failure of vaginal plate canalization during fetal development can cause imperforate hymen 2) . Adolescents with imperforate hymen typically present with primary amenorrhea, cyclic lower abdominal or pelvic pain, back pain, constipation, and urinary retention [5] [6] [7] . Acute urinary retention is rare in children 8) ; however, the possible causes can include not only neurolo gical diseases but also mechanical obstructions of the urinary tract such as stones, urethral strictures, trauma to the external genitalia, and imperforate hymen 8, 9) . Among these, in imperforate hymen, the vagina is filled with menstrual blood (called hematocolpos) 10) , and subse quently acute urinary retention 
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can occur owing to the pressure effect to the bladder and urethra 9, 11) . Therefore, the first menstruation (menarche) can be the first trigger for the development of symptoms due to the accumu lation of menstrual blood in the vagina and uterus 9) . If left untreated, vaginal distension can result in urethral obstruction because of its very close anatomic relation with the anterior vaginal wall 2) . Although rare, it can also present during the neonatal period owing to mucocolpos 12) . Theoretically, it may be easy to diagnose imperforate hymen in an adolescent girl with abdominal pain and voiding symptoms, who has not had menarche and shows no introitus in the hymen on physical examination. However, the diagnosis of imperforate hymen is easily missed in the clinic because the first physician rarely takes a detailed gynecologic history or performs appropriate physical examinations 1) . Therefore, it was reported that imperforate hymen is seldom diagnosed by the physician who first sees the patient 13) . Similarly, in our case, the first physician in a local clinic did not suspect imperforate hymen, and instead diagnosed cystitis and prescribed oral antibiotics, which were not effective. The next physician in our emergency room did not take a detailed gynecologic history including menarche, and therefore could not suspect imperforate hymen. Even during the insertion of the Foley catheter, the diagnosis of imperforate hymen was not made because of the lack of appropriate physical examinations. The diagnosis of imperforate hymen can be made after an abdominal ultrasonography was done by a radiologist.
The treatment of imperforate hymen is to drain the blood from the vagina and uterus by performing a cruciate incision of the imperforate hymen 14) . It was emphasized that the uterus should not be squeezed during the course of drainage because it can cause the menstrual blood to flow back through the fallopian tubes into the peritoneal cavity, which may lead to tubal adhesions and endometriosis 2, 12) . The method for the treatment of imperforate hymen is hym enotomy 9) . Although the surgical outcome after adequate hymenotomy for imperforate hymen is usually good, close follow-up is still necessary because some patients experience recurrence or symptoms such as dys pareunia, abnormal menstruation, or persistent problems of micturition or defecation despite an appropriate hymenotomy 7) . However, some authors recommend a hymen-sparing pro cedure because the integrity of the hymen might be important in some cultures and for some religious groups 2) . Although this report is similar to the other reports in general clinic practice 15) , full physical examination has been ignored in emergency room and in out-patient clinic repeatedly. In our case, the patient firstly visited the outpatient clinic of Endocrinologic department for the evaluation of thyroid function due to suspected goiter a year ago, full history taking and physical examination was not performed at that time. Even once the patient came to the emergency room, the first and the next physician also neglected the physical examination. Importance of physical examination including the hymen should be emphasized in medical education of pediatric residents.
In conclusion, imperforate hymen is a rare and easily missed condition that can cause acute urinary retention in adolescents. Therefore, clinicians should keep in mind that imperforate hymen can be a rare but important cause of acute urinary retention. If an adolescent girl presents with abdominal pain and voiding dysfunction, detailed gynecologic history taking and appropriate physical examinations of the genital introitus should be performed.
